Manipulation of neuronal nitric oxide synthase within the paraventricular nucleus using adenovirus and antisense technology.
Congestive heart failure (CHF) is characterized by impaired cardiovascular reflexes and increased neurohumoral drive. The long-term sympatho-excitation increases the progression and risk of mortality during CHF. The paraventricular nucleus (PVN) of the hypothalamus is a very important central site for integration of sympathetic outflow and cardiovascular function. Within the PVN, nitric oxide (NO), mainly generated by neuronal nitric oxide synthase (nNOS), functions in inhibitory regulation of sympathetic outflow. Our previous study has indicated that in rats with experimental heart failure, the NO mechanism within the PVN is attenuated. We hypothesize that this alteration may contribute to the sympatho-excitation commonly observed in CHF. To investigate the role of NO within the PVN in sympathetic dysfunction in CHF, we have manipulated nNOS expression using adenoviral gene transfer of nNOS or nNOS antisense. These techniques have allowed us to observe the effects of alterations in nNOS on sympathetic outflow and cardiovascular function. In this chapter, we describe the methods for delivering nNOS adenoviral vector or nNOS antisense into the PVN using microinjection, as well as the protocols for detecting nNOS expression after these manipulations, using Western blot, NADPH-diaphorase staining, and immunofluorescent staining.